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more heavily emphasised the role that automation must play in the future 0 
Nearly half of Hie report dealt with some aspect of macbardzation (includ- 
ing automation) of production 0 
R> 

[As] recently^ last weak] the Minister of Heavy Machine Building, H.S. 
Kasato7^ was dismissed# The week before that the Minister of Autaaobile. 


Ttaotorj and Agriculture Machine Building, S#A# Akopov, was dismissed# Both 
had been severely berated for their failure to introduce modern technology, 
including automation , in the plants controlled by their Ministries# 

. ^ hard to pick up & copy of the PBXS Daily Report or any other re- 


port of speeches in the USSR without encountering seme . references to autam- 

tiajjTj 

Vha t Aut omation? 

Bafore progressing further, it will be wall. to define our terms. Auto- 
mation, as the tetm is used, in the American literature, h”s three different 
definitions. . %.e .ftt^.t df;.,thes9 came £rm the originator of the tern - the 

autcaaation is the use of automatic 
ff.ac.Mno tools. This definition ■limit# 
the use of the term to the mechanical processing industries. 


A second narrow riflrtn-t-Mo n limits 


automation to those processes in which 


30329 characteristic .of the product being produced (for example its size or 
temperature) is used to control the production process# In the language. of 
the servo-mechanisms engineer, this is the application of closed-loop feedback 


control systems to production processes# 

A third definition, somewhat broader than either of the other two and 
including both of them, is in common use. By this definition, automation in- 
volves the use of any machine, device, or the like which replaces an ani ma te 
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operator as, the cmtroHj^ mechanism iu a production procesa. ^ce thia 

definition corresponds to Soviet usage as well as the most widely accepted 

usage m the United States, it will, be the definition used throughout this 
report. 

gow far ha s the USSR progressed? 

Any. attempt to assess the progress of the USSR in a field as broad as 
automation is, at the present state of our knowledge, quite subjective. The 
growth 0 f the electronics industry and the instrument industry are both re- 

la ted to the growth of automation, Rxt, because of the relation of these in- 
dustries to the guided missile and other armament control systems, neither 
.industry uniquely measures the growth of automation. An attempt to quanta 
• growth of automation. is in reaiity an attempt to measure in the aggregate 
the rat^ of change in the state of industrial technology. To date we have 
devised no method of making such a measurement. 

• research and developaent stages, it can be said that the USSR has 

sp^i^^,: 8 uch as. non-linear • 

0 ***• MM.tt.te h.™ ,^ s it is 

esttaated aatrs|» 150 scientists associated sia tto toetttata.or Autonatics 
“* <* «• Watosr of Sciences «r. .orktog w a, ^obbtos or 

tonetic contro^. It a probable that the greatest ellcra or this group 

scon^uce,. group of about/ the eano sice In ae Institute or Hachina 

*>«a-, Lgardles. or the precest ellec.tloe ■ 
. ^ between nidtaiy 'and- industrial applications vtthdn ae a- 

statutes or the Aeadey or Science, hoxevar, lie long run advances to industrial 
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use are most nearly related to the total effort. This is true because the 
technology of control and the facilities for the production of control equip- 
ment may be in large measure interchangeable between military and non-mili- 
tary application. Any effort going into either will, therefore, ultimately 
benefit both. In the short run - that is, within a period of a year or two - 
industrial and military applications are competitive. 

A survey of the industrial applications of automation to date demonstrates 
that Soviets have placed high priority on heavy industry applications. The 
body of literature referred to above indicates that they are not satisfied with 
the progress to date. A brief reference to two industries - chemicals and 
automotive - which highlight two different aspects of automation growth in 
both the USA and the USSR follows: 

.Ifie Chemical Industry and Automation 


■me chemical processing industry has been the leader in applications of 
automatic control of production. In the chemical processing industry the 

On the other hand, the range of applications indidates that the iag is quanti- 
tative not qualitative, itfhen circumstances have required that they advance 
beyond American technology, they have demonstrated that they are capable of 
designing and producing original automatic equipment. In the automatic pro- 
duction of sulphuric acid from iron pyrites, for example,' the Soviets have 
developed their own automatic technology. Because of an ample supply of free 
sulphur, American industry has had no occasion to use this process. 

The point to be emphasized in the chemical industry is that automation 
is not a new postwar phenomenon bit has progressed with the technology of the 
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industry and is indistinguishable from the remainder of the technology of the 
industry. This is the case in the USSR as in the United States with time 
la^ and quantitative differences that roughly correspond to the relative 
states of industrialisation,, 

Automation in the Automotive Industry 

in the automotive industry* on the other hand, automation is largely 
a post-war development. As indicated above, the term was itself devised by 
the automotive industry of the U.S, to describe the automatic materialfl hand— 
ling devices being installed in machining plants of the industry in the late 
19b0*s, 3he conditions of large scale production of standardised parts (e.g., 
the' engines and chassis of American automobiles i# ths post-emr period) are 
paralleled in the' USSR in the manufacture of tr ucks and their ccmponsat parts 0 
Although ths production, rates and products fall short of thdse in ths U.S., - 
Soviet standardisation of components' in sane cases calls for large s cale pro- 
duction of individual components. Automation has proceeded extensively in 
both countries, with the USSR lagging in extant of appljc-ntt on for the most 
part, 

% 008 «^^'^«wtonotL»e S&vieibs 

have gone farther than American manufacturers , By 19^1 thay bad b uil t and 
were operating an automatic plant for the production of pistons 0 TMc plant 
was described as automatic from ingot to paekstged pistons, A second plant, 
parallel to and with improvements on the first, was installed and opera ting 
by the following year, American manufacturers of pistons, on *rfandn<n g the 
plans for these plants indicated that ths Soviets had gene further in elimina- 
ting transport labor than any U.S, manufacturer would have gone under the 
circumstances. They further pleated that piston design is so diversified 
and ^ o rapidly changing in the U«S. that they could not afford to invest so 
much in an automatic plant which would bocoma obsolete so soon. With enforced 
standardisation and c'entraliaed control of model changes, the K5SR could 
economically carry automation further than could any U„S„ manufacturer. 




A roc out photograph taken In the pie ton plant* however* chows a worker feed- 
ing a machine at one station that was supposed to be fed by an ingenious 
magazine device <, It appears from this photograph that the actual construc- 
tion of the automatic "H™* did not eliminate all the workers indicated in the 
technical description and that* in fact* the piston factory while still more 
advanced than American plants* did not so far outstrip American Technology 
as was at first belieyedo 


The lesson of the automotive industry is that the Soviets are technically 
capable of matching the automatic machine line applications of American industry 

Where local - conditions warrant* they' appear to have the ability to carry 

rwi 0* w 

mechanization further tban(ga hav§) done* They have gone further in producing 
standardized machine components for assembly into automatic lines* Tie prin- 
cipal limitation is the ability to produce as much -equipment as they would 
like to produce o That, is* the limitations are economic not technological* 


What Probloss Do the Soviets Expect to Solve Tirou&fa Automation? 

For the most part the Sci^ automation as we doj that is* as one 


... . of, .<f or e<3 


‘ * “ V *■ . . , 

of production* But there are some 


the int^iiyfof -t&ir .feelings because of certain differ- 
ences in the -two ecdSflMear and institutions 0 Faced with a decrease in the 
rate of growth in some industries in the last five years, many attempts have 


been cade to increase productivity* It appears that additional manpower care*, 
no longer be drained from the agricultural sec tor 0 There is* therefore* an 
approaching absolute shortage of industrial manpower* Increases in output 
must ccsne from increased productivity henceforth Q Reports of failure 
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" eSt * ta Pl " incr9 *“ <1 productivity have been ftecueut chile p Ua« 

' 1 ” 0re “ e3 *° 0,5 tcrc m urn overnaiiiiod. tet0 . 

now viewed, therefore, aa a factor that must take over the Job 
previously done by an espanding Industrial vcrlc force. 

t one other problem Intensifies the Soviet interest in automation 

° 1 ' “ b-t—t end ns™* lab. is „ in. ' 

ptrtsnt ideologies tenet, intention can ha™ the effect of ellnlnetlng 

the unsmied laborer and elevating all workers to the level of skilled main. 

tTOa ° M " 8 ” 8l,, “ r »* Pharos is, evidence that this la one concern of the 
nsa. In 1 ?W o.d. Shanmjan vroto a book entitled trtonatr dealing rttt 
the theory and practice of automatic n«hln» and automatic 11 ™.. on 

sly 950 there was convened an attended oeselcn of the Scientific-Technical 
oviet of the Experimental Soientlfil: Besearch Institute of Metal Cutting 

^ *° t **° r «4 discussed at sene Uugtt by «, W 

representatives of 28 organisations plssent. lie book was criticised for 

i < ‘“ 1 ® 91 to Jwhe. the ™eds for skillel and ra . 

, »HU«. workers ani tte elisdnaUn. ef tbs Intern SditlSn. Sha.ny.n » 

criticised for designing chines far , Ltal^ng cntpnt mthar than designing - 
machines to produce the quantities callJid for ty pi™, Ike .aril™ book w™ 
declared unsuitable and was reputed In W 2 V a test which Is belle.*, to 
incorporate the' approach advocated in « oae meetings 

In the USSR, in other words, automatic® has an Ideologies .si as J 
•n econtaac appeal. It lu not known hen etrong a reU the ldeolcglcel aspect 

- PUr " th8 ^ “‘“■tetlon in :t urtlur growth of astasta. It u 

cl»« that th. press™, to Incrau. output of hruny InduCsy by whew „e«e 
pcsaibla U vary great and that th. laad|sr.hlp via™ ..Wien aa only 
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rasas of achieving thi3 goal* 

41s poeltlem is node qdto ototJ , ty Bulgarin's raport deei 

Mx-re . In addition to pointing out tho ahortconlags In the eitendon of 
•uto^tlon, h, points out ttot plant opoanliantlou d" yinu ^ 

output tod incronoo th. afficitocy of iadtetoid pteductten, ant .are ' * 
SSaaiSLuttKjattto of »acMi»y already m pine. offer, ttenendoua oppor- 
tunities for increasw in output, that totter altering tod togagttto of 
Industry to reduce bottlenecks and to stoidlisa tto tempo of wort flops can 
contribute grant* to the iterate, of output da listing oaptedttes, am 
““ te g fed ataritorditatjon of pmdtoto am potion «dp«»t offar 
opportunities for additional econcndteso 


As tiie adoption of .automation progrosses, in the USSR, several addition* 
problems should to dtetod. (1) As indicated above, antodtloa _ inc„.s. 
the needs for hi** ddlted prodaotiou tiortor. uhile dtoreadag tto naad 
to unskilled tod ■.ad-ddltod sorter.. «, .tong, Implies a, naad far 
intended training of electrode nainfenancs'sail, and otter .teebrien. 
dttlls. . 4a Sodate,^^; of this problto and nay it 


„ ... . 

becoming a serious bottleneck, •'•••"• 

(2) Intonation la conceited to nna .ton. of inerraaing output por n»n- 

hoop, fartioular node, should bo pdd to tboao iadnstnte, uric, „ „ st 
rapidly contorting thdr technology to totetotton in order to deterain. if, 
“ ** eip,ot * 1 1" foduottdty are forthotedag. 

(3) Itere 1, no alter notion of shatter tetetotten dll require noro 

- leas capital inteatoent per udt of output ^ ^ ^ 

r»cad uaotnalogp. Pro.ant kaododge of e^ltel-output ratios tod their 
dguifictooo is rslatiualy alight. Stadias of the S.S. ecoucy aeon to point 
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to ^creased capital needs per unit of output in most industries since about 
-920. To date wa have not been able to measure similar trends in the ossa. 
It will be important for us to knew whether automation may be expected to be 
capital-saving as well as labor-saving, 

(k) A final problem, the introduction of additional rigidities into the 
eoonoty, rarits careful study. Uds problem is cotom to all highly mech- 
axtz&d economies. Mach production mcMnery being installed in automatic 
Ii*es or automatic plants is highly realised with but limited flerfhmty 
la the. volume of output it is capable of handling or in the variatiqn in 
Product it can produce. Accordingly, ones a decision is made to build this 
*** * : ******* <* a given sine to produce a given product, it will 

to step i?) the rate of output in the future or to 
c ^ n S e to saae other product* 

• ^©‘Speech last January to the Industrial College of the Axm^ fbrc^J 


R(?c ^c, ’ GanSral ****&?> ^ense Opera'Ums bivisicsi,; Chrysler 
teat 

“ aUt<aat6d ***** M^;libe issmkm 

10 *** GXtent tiiat thiB beoon!3S a condition in industry (which is not 

presently tee case) there may be set up an industrial system for defense pro. 

duction quite independent of the remainder of industry, ft, a certain extent, 

the assignment of plants’ to tee Ministry of Defense. Industry is a partial step 
in this direction o 

On the other hand, a contrary possibility emists. Sane design and applica- 
tion work has been completed, at least in the U.S., on the programing of a 
to operate and control general purpose mac hiner y. General Electric 
Co. ana tee Servomschaniems laboratory of H.I.T. have each developed practical 
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application of this idea and earn prodnatinn of this equipment is in process. 
IMs avenue- points- to- i* iatastrtal organisation and output, 
W« need to wtch the treads of both .typos of devalc^t (i. e ., rigid ep^ 
txnpose antonattn-iines and tfe^vgeneral pu^ooo autcrctio equipcant), de- 
tsndns.^ Ifo JbSflicailcns'c^ ieadi* 

that automation is not a ow 

^a^atsmmis M^tetfrax tfce.j JTMUtladwnoo ^ saxh- 

gfe jfig to of the ih^.tlcal 

sa^wwTOisS'*: toqj «w®s ^agscioa & gwwwt^ 
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